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ABSTRACT

Anglers fished for 3,147 h (768 h/ha), caught 4,137 fish (1,009 fish/ha), and the
return-to-the-creel for put-and-take rainbow was 60% on lower Glidden Lake. Anglers fished
for 9,941 h (1,212 h/ha), caught 8,935 fish (1,090 fish/ha), and the return-to-the-creel for
put-and-take rainbow trout Oncorhynchus mykiss was 125% on Lake Elsie. Each of the six
lakes surveyed had stunted populations of brook trout. Coefficients of condition (Ky. ) ranged
from 0.41 to 1.2.

Hatchery personnel and volunteers stocked 37 mountain lakes in Region 1. Species
stocked included westslope cutthroat trout Q. clarki lewisi, Kamloops, Mt. Lassen and Hayspur
strains of rainbow trout, brook trout Salvelinus fontinalis, brown trout Salmo trutta, Arctic
grayling Thymallus arcticus, and splake S. fontinalis x S. nhamavcush.
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92-DJRPT
INTRODUCTION

Mountain lakes provide a special type of fishing opportunity. Many fishery managers
try to provide a variety of salmonid species for the angler. Often a single lake is designated
for one species of fish. Ideally, a group of lakes would each contain a different salmonid
species. However, this is not the case in the mountain lakes in the South Fork of the Coeur
d'Alene River. The lakes in this drainage are scattered throughout the area. Two lakes are
generally the maximum in a group.

In the 1930s and 1940s, these lakes were stocked with brook trout Salvelinus
fontinalis. In most of these lakes, brook trout reproduced successfully, eventually becoming
overpopulated resulting in "stunted" populations of brook trout.

Public meetings were held to decide how to "improve" the brook trout fisheries in the
mountain lakes. Participants agreed with Department biologists to stock a predator, bull trout
Salvelinus confluentus, to control brook trout populations. Three lakes were selected; Upper
Glidden, Upper Stevens, and Revett lakes (Figure 1). The bull trout will be stocked in 1993.
In 1992, baseline surveys were conducted to determine the coefficient of condition for the
brook trout.

Two other mountain lakes, Lake Elsie and Lower Glidden Lake (Figure 1), contained
stunted populations of brook trout. They also received put-and-take rainbow trout
Oncorhvnchus mvkiss. Volunteers conducted creel surveys to determine the harvest of brook
trout and put-and-take rainbow trout.

The Roman Nose Lake system consists of a series of three glacial cirque lakes located
in the Selkirk Mountains, approximately 18 km west and south of Bonners Ferry, Idaho. The
Roman Nose lakes contribute to the headwaters of Caribou Creek which flows into Deep
Creek, a tributary of the Kootenai River. The lower lake (in the southern drainage), Roman
Nose #3, is accessible by road and is stocked annually with Kamloops rainbow or westslope
cutthroat trout O. clarki lewisi fry. Roman Nose Lake #1 (the upper lake in the north drainage)
and Roman Nose Lake #2 (the lower lake in the north drainage) are accessible by trail only.
All three lakes receive moderate to light fishing pressure.

OBJECTIVES
1. To develop improved management plans for fish populations in mountain lakes in
Region 1.
2. To evaluate limnological conditions in selected mountain lakes, their fish

populations, angler satisfaction, and preferences. Use new and existing information on
angler use, water quality, species history, spawning potential, stocking success, and
lake morphology to develop the potential of these waters for providing diverse
angling experiences.

92-DJRPT
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METHODS

Creel Survey

The volunteers conducted the creel surveys from June 1 through August 31, 1992 on
Lake Elsie and Lower Glidden Lake. The creel schedule was divided into three intervals; June,
July, and August. The days were divided into two periods; 0800-1400 h and 1400-2100 h.
Volunteers surveyed each lake four weekday periods (two full days) and two weekend day
periods (one full day) per interval. Instantaneous angler counts were made two to three times
per period. All anglers leaving the lake were interviewed. Data collected included number of
anglers, total hours fished, total fish caught (kept and released), and the number of brook
trout and rainbow trout harvested. Biologists used a computer program to summarize and to
estimate fishing effort, harvest, and catch rates.

Population Survey

Technicians set two or four experimental gill nets on Upper and Lower Stevens, Upper
and Lower Glidden, Revett, Roman Nose #1 and #2 lakes, and Lake Elsie to collect brook
trout. Floating and sinking monofilament gill nets, 150 ft x 6 ft, with six panels composed of
3/4-in, 1-in, 1 1/4-in, 1 1/2-in, 2-in, and 2 1/2-in bar mesh, were fished overnight in each
lake. They recorded length (mm) and weight (g) and collected otoliths for aging. Department
biologists calculated the coefficients of condition for each age group of brook trout per lake
(the K. values were multiplied by a factor of 10°). Length-weight equations for the brook
trout populations in each lake were also calculated.

Lake Surveys

Technicians measured and recorded physical and chemical information from Upper and
Lower Stevens, Upper and Lower Glidden, Revett, Roman Nose #1 and #2 lakes, and Lake
Elsie.

Roman Nose lakes #1 and #2 were surveyed on September 17 and 18, 1992, the
Stevens lakes were surveyed on August 26, 1992, Revett Lake was surveyed on July 22,
1992, the Glidden lakes were surveyed on June 16, 1992, and Lake Elsie was surveyed on
June 18, 1992.

Mountain Lake Stocking

Information on mountain lakes in Region 1 was reviewed with hatchery personnel and
individuals from other agencies and groups to coordinate releases of fish in 1992. The
stocking program was based on previous history, reports of fishing quality, and availability of
fish for release in 1992.
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RESULTS

Creel Survey

Anglers fished for an estimated 3,147 h (768 h/ha) and caught 4,137 fish (kept and released)
(1,009 fish/ha) for a catch rate of 1.3 fish/h in Lower Glidden Lake (Table 1). Anglers
caught 2,120 (+ /- 1,477) put-and-take rainbow trout from Lower Glidden Lake in 1992.
Return-to-the-creel of put-and-take rainbow was 60% (confidence interval [C.I.] at 95%,
18-102%).

In Lake Elsie, anglers fished for an estimated 9,941 h (1,212 h/ha) and caught 8,935 fish
(1,090 fish/ha) for a catch rate of 0.9 fish/h (Table 1). Anglers caught 5,013 (+ /- 3,698) put-
and-take rainbow trout from Lake Elsie in 1992. Return-to-the-creel of put-and-take
rainbow trout was 125% (C.I. at 95% 32.9-217%).

Population Survey

Fish collected per hour of sampling ranged from 0.5 to 1.3 fish/h (Table 2). The brook trout
length frequencies for each lake are listed in Table 2. The length-weight equations are listed
in Table 3.

Ages of collected brook trout ranged from 3 to 8 years (Table 4). The oldest fish came from
Lower Glidden and Revett lakes. The coefficients of condition (Ky ) ranged from 0.41 to 1.2
(Table 4).

Lake Surveys

Secchi depth ranged from 3 m to 12.5 m (Table 5). Maximum depth ranged from 3 m in
Lower Glidden Lake to 35.2 m in Lower Stevens Lake (Table 5). Dissolved oxygen and
temperature profiles are listed in Table 6.

The inlet to Roman Nose Lake #1 consists of a waterfall stream flowing through large rocks
with an average width of less than 1 m and a depth of between 15 cm and 60 cm. This inlet
offered no spawning habitat. The outlet flows through a short marsh reach then into an area
of log jams down to Roman Nose Lake #2, approximately 0.4 km. The outlet stream offered
approximately 100 m of spawning habitat.

The inlet to Roman Nose #2 consists of a steep waterfall which cascades over large boulders
then flows through a small meadow area before entering the lake. Mean depth of the inlet
stream was less than 0.2 m with a maximum width of 3 m. No spawning habitat existed in
the inlet stream. The outlet stream of Roman Nose Lake #2 offered approximately 40 m of
spawning habitat immediately downstream from the lake.
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Table 1. Estimates of angler effort, harvest, and percentage of put-and-take rainbow trout returned to the creel for Lake Elsie and Lower Glidden Lake, Idaho, 1992. (95% C.I.)

Total Number Number Total Number Number Number % return-
hours Hours/ fish fish fish HRBT® brook trout HRBT to-the-creel
fished ha kept released caught kept kept stocked of HRBT
Lower Glidden 3,147 768 2,392 1,744 4,137 2,120 274 3,033 60%
(1,922) (1,666) (1,259) (2,778) (1,477) (262)
9,941 1,212 5,442 3,489 8,935 5,013 430 4,010 125%
Lake Elsie (3,693) (3,761) (2,182) (4,911) (3,698) (344)
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Table 2.

Summary of fish population sampling effort in eight mountain lakes in north Idaho,

1992.
Total Number of
Number of hours Number of  Number of Length rainbow
Lake gill nets set fished fish/h brook trout mean trout
Elsie 4 64 1.1 42 170-260 26
Lower
Glidden 4 74 1.0 57 160-290 17
Upper
Glidden 4 92 0.5 48 160-220
Revett 4 80 1.0 82 150-240
Lower
Stevens 2 36 1.2 43 170-210
Upper
Steven 2 36 1.2 43 170-240
Roman Nose
#1 2 30 1.3 23 170-230
Roman Nose
#2 2 36 1.1 40 160-230




SEC1A



Table 3. Length-weight equations for brook trout from eight mountain lakes in north Idaho,

1992.

Lake Length-Weight equation

Elsie Log W = -6.1025 + 3.47 Log L
Upper Glidden Log W = -2.1698 + 1.7129 Log L
Lower Glidden Log W = -5.8527 + 3.3635 Log L
Revett Log W = -7.8577 + 4.0907 Log L
Upper Stevens Log W = -5.3076 + 3.0542 Log L
Lower Stevens Log W = -7.7422 + 4.0968 Log L
Roman Nose #1 Log W = -4.5801 + 2.7815 Log L
Roman Nose #2 Log W = -5.1027 + 3.0349 Log L
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Table 4. Coefficient of condition for age classes of brook trout from eight mountain lakes in

north Idaho, 1992. (K x 10°)

Lake Age 3 4 5 6 7 8
Elsie N 3 3 1 1 2 0
L 193 187 270 260 220
W 63 60 130 190 105
K 8.0 9.2 12.0 11.0 9.9
Lower Glidden N 4 2 5 0 0 1
L 175 190 202 290
W 50 65 86 300
K 9.3 9.5 10.0 12.0
Upper Glidden N 3 4 1 0 0 0
L 190 158 160
W 57 43 40
K 8.3 11.0 9.8
Revett N 3 14 8 1 1 1
L 170 170 198 240 230 230
W 23 25 50 130 80 100
K 4.7 5.1 6.5 9.4 6.6 8.2
Lower Stevens N 6 7 8 2 0 0
L 183 206 231 225
W 40 66 101 85
K 6.5 7.5 8.2 7.5
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Table 4.

Lake Age 3 4 5 6 7 8
Upper Stevens N 0 9 11 2 0 0
L 181 191 190
w 24.4 33 40
K 4.1 4.70 5.8
Roman Nose #1 N 0 1 7 1 0 0
L 180 190 200
w 52 59 64
K 8.9 8.60 8.0
Roman Nose #2 N 0 3 5 3 0 0
L 187 214 210
w 62 70 93
K 9.50 7.1 10.0
Revett N 3 14 8 1 1 1
L 170 170 198 240 230 230
w 23 25 50 130 80 100
K 4.7 5.1 6.5 9.4 6.6 8.2
SEC1A

28



Table 5. Physical and chemical characteristics of eight mountain lakes in north Idaho, 1992.

Surface Maximum Elevation Slvéif:lqi Alkalinity  conductivity
Lake area (ha) depth (ha) (m) depth (m) pH (mg/I) (umhos)

Elsie 8.2 14.0 1,539 6.5 60
Lower Glidden 4.1 3.0 1,703 3 40
Upper Glidden 4.5 26.3 1,797 9.5 40
Revett 4.5 11.0 1,726 10 8.6 60 6.6
Upper Stevens 5.0 16.8 1,750 6.7 8.2 60 4.2
Lower Stevens 12.3 35.7 1,693 12.5 8.3 60 4.2
Roman Nose #1 6.5 15.6 1,805 10.0 7.4 60 7.0
Roman Nose #2 3.2 6.0 1,888 6.0 7.4 40 7.0
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Table 6. Dissolved oxygen (mg/I) (DO) and temperature (°C) profiles for eight mountain lakes in north Idaho, 1992.

Lake Elsie Lower Glidden Upper Glidden Revett Lower Stevens Upper Stevens Roman Nose #1 Roman Nose #2
Nanth
(m) DO °C DO °C DO °C DO °C DO °C DO oC DO °C DO °C
0 10.9 12.7 11.0 9.2 11.2 8.2 8.1 14.6 8.9 12.9 8.8 13.1 9.7 6.8 9.3 7.2
10.9 12.7 10.9 9.2 8.2 8.9 8.7 12.9 9.8 6.7 10.1 6.6
1 11.2 8.5 14.2 12.8
10.8 12.0 11.0 9.0 11.2 8.0 8.5 14.1 9.0 12.8 8.7 12.9 9.7 6.7 10.0 6.4
2 .
10.1 6.4
3 11.9 10.5 10.9 8.8 11.2 7.9 7.4 13.9 9.0 12.5 8.5 12.8 9.9 6.7
12.0 8.0 11.2 7.9 7.4 13.9 8.9 12.5 8.5 12.8 9.4 6.7 9.9 6.4
4 .
s 11.6 6.6 11.5 6.8 8.8 13.0 8.7 23.5 8.3 12.8 9.6 6.7
10.4 5.9 11.6 6.1 9.3 12.2 1.1 12.4 8.6 12.8 9.5 6.7
6
10.2 5.5 12.8 9.4 6.7
7 11.3 5.5 10.4 11.3 8.4 12.4 8.0
8 9.5 5.0 11.7 5.0 10.7 10.5 9.4 12.2 7.9 12.8 9.1 6.7
8.0 4.5 11.8 4.7 11.0 9.7 11.7 9.7 7.7 12.7 9.0 6.7
9
4.9 4.0 10.8 8.1 2.9 12.2 9.0 6.7
10 11.5 4.4 11.1 9.4
1 7 . 7
Bottom 10.9 8.8 10.9 9.4 7.4 4.1 2.9 12.2 ° 6 8.8 6
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DISCUSSION

Creel Survey

Lake Elsie and Lower Glidden Lake supported 1,212 h/ha and 768 h/ha, respectively.
The fishing effort on these lakes was very high. Some examples of fishing effort from other
lakes and reservoirs around the state included Lake Pend Oreille 1 1 h/ha, Lake Lowell 5 h/ha,
Cascade Reservoir 30 h/ha, Ashton Reservoir 83 h/ha and Henrys Lake 41 to 142 h/ha.

Anglers kept more rainbow trout than brook trout (Table 1), and most of the released
fish were brook trout. Anglers released brook trout because they were too small. No angler
interviewed had a limit (10) of brook trout. Controlling the brook trout population by angling
would not be successful even if limits were increased.

Population Survey

Coefficients of condition (Kr.) for brook trout in all lakes surveyed indicated that the
brook trout populations were stunted. Coefficients of condition (K) can provide a good
baseline to measure the effect of predators and can be used to compare with other
populations of brook trout. The K in Upper Stevens and Revett lakes (Table 4) were similar
to a stunted population of brook trout in Deep Lake (Janssen in progress). The Ky values for
brook trout in the other six lakes were similar to the K values of stunted populations of brook
trout reported by Janssen (in progress) for Rapid, Trail and Anderson lakes.

Theoretically, the addition of a predator should improve the condition of a stunted
population. Janssen reported a significant increase in K for brook trout in Deep Lake after the
stocking of brown trout Salmo trutta averaging 290 mm at a density of 70 fish/ha. Janssen
reported brown trout ranging from 140 to 160 mm when stocked did not improve condition of
brook trout in Deep Lake.

In 1993, Department biologists will stock bull trout into Revett, Upper Glidden, Upper
Stevens, and Roman Nose #1 and #2 lakes. The density will range from 40 fish/ha to 80
fish/ha. An evaluation will be conducted in 1995 or 1996.

Mountain Lake Stocki

The mountain lake stocking program for 1992 was completed with minimal changes.
The majority of lakes (24 in 1992) were stocked with westslope cutthroat trout. The access
road to Callahan Lake was repaired, and 1992 was the first time since 1988 that this lake was
stocked.

All lakes scheduled for rainbow trout in 1992 received fish, but the stock of rainbow
varied. Domestic Kamloop rainbow trout were stocked in two lakes in the Kootenai River
drainage. Mount Lassen rainbow trout were stocked in two lakes in the Little North Fork
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Clearwater River Drainage as a substitute for domestic Kamloops. Four drive-to lakes received
put-and-take rainbow of the Hayspur strain. Only limited numbers of Arctic grayling Thymallus
arcticus were available in 1992, and four lakes were stocked at a reduced rate. Golden trout
remain difficult to obtain, so grayling have been utilized as a substitute specialty fish.

Bloom Lake continues to be stocked with fingerling brook trout. It also received it's
second stocking of splake in 1992. Cutthroat trout for Dennick Lake were mistakenly stocked
in Bloom Lake in 1992.

Brown trout were stocked in the three lakes on the schedule in 1992, and also by
mistake in Dennick Lake. Several lakes were stocked with donated helicopter time from the
U.S. Forest Service and Bloom and Dennick lakes were misidentified. Stocking histories for
the past 1 1 years for Region 1 lakes are summarized in Appendix A.

Insufficient creel census data was available in 1992 to evaluate program goals.

The stocking schedule for Region 1 mountain lakes attempts to balance the number of
each species of fish and the number of lakes to be stocked each year (Appendices B and C).
Deviations from the schedule have most often been caused by lack of fish, lack of proper sized
fish (too large at stocking time), access problems, and conflicts with other programs. Lakes in
the Little North Clearwater River drainage were stocked by plane from the McCall Hatchery in
1992.

Species diversity will be maintained by utilizing westslope cutthroat and domestic
Kamloops rainbow trout for most lakes, golden trout and grayling (when available) for specialty
lakes, and brown trout for attempted control of stunted brook trout. Bull trout will be used
to evaluate control of stunted brook trout in 1993.

The lack of suitable-sized domestic Kamloops rainbow trout has forced us to utilize
different stocks of rainbow trout in order to maintain some species diversity in mountain lakes.
Rainbow trout will not be stocked in mountain lakes in the Pend Oreille drainage to avoid
diluting the wild Gerrard rainbow trout gene pool in Lake Pend Oreille, and we will stock only
westslope cutthroat in lakes specified for cutthroat.

RECOMMENDATIONS
1. Develop a mountain lake management plan that addresses management objectives,
standardized survey techniques, and evaluation procedures for both short- and long-
term goals.
2. Verify lake acreage estimates from aerial photos so that stocking density

recommendations are accurate.

3. Evaluate trout growth relative to stocking density and frequency to determine if
existing stocking recommendations are resulting in desirable fisheries.

4, Utilize the voluntary angler diary program to evaluate fish population characteristics and
angler satisfaction.
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4, Utilize the voluntary angler diary program to evaluate fish population
characteristics and angler satisfaction.

5. Work with the Forest Service and Boundary County Backpackers to create a
trail into Smith Lake to provide improved angling opportunity for grayling.

6. Consider stocking grayling or golden trout into a more accessible lake to provide
increased angling opportunity for specialty stocks. Consult Department personnel and
interested anglers to determine suitable waters. Survey lakes, and consider a
restoration project to eliminate competition from non-specialty stocks.

7. Obtain additional brook trout specimens from Roman Nose #1 and #2 to add to
the baseline data of size and condition at age prior to bull trout stocking in 1993.

8BuII trout stocking densities:

Upper Glidden Lake 40 fish/ha - 180 fish
Upper Steven Lake 80 fish/ha - 400 fish
Revett Lake 70 fish/ha - 315 fish
Roman Nose #1 60 fish/ha - 390 fish
Roman Nose #2 50 fish/ha - 162 fish
9. Evaluate bull trout stocking in 1995 or 1996.
10. Evaluate return to the creel for put-and-take rainbow trout in Dismal and Antelope
lakes.
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Appendix A. Number and species of fish (fry except where noted) stocked into mountain Tlakes in Region 1 from 1981-1992.

Ssurface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) Stock of fish Comments
Kootenai Hidden 50 1981 15,922 318 wWest<lone cutthroat
(1-103) 1982 15,656 313 Kamloops rainbow
1983 12,107 242 Henrys Lake cutthroat
1984 12,768 255 Kamloops rainbow
1985 12,512 250 westslope cutthroat
1986 6,000 120 westslope cutthroat
1987 12,500 250 westslope cutthroat
1988 12,096 242 Kamloops rainbow
1989 3,082 62 Kamloops rainbow
1989 12,495 250 westslope cutthroat
1990 12,928 258 Kamloops rainbow
1991 12,500 250 westslope cutthroat
1992 8,440 169 Kamloops rainbow
Lake Mountain 7 1983 1,723 246 Henrys Lake cutthroat
(Cuttoff) 1985 1,748 250 westslope cutthroat
(1-104) 1987 1,750 250 westslope cutthroat
1989 1,750 250 westslope cutthroat
1991 1,750 250 westslope cutthroat
west Fork 12 1981 6,704 559 westslope cutthroat
(1-109) 1982 3,648 304 Kamloops rainbow
1983 3,016 251 Henrys Lake cutthroat
1984 3,010 251 Kamloops rainbow
1985 2,990 250 westslope cutthroat
1986 4,495 375 westslope cutthroat
1987 3,000 250 westslope cutthroat
1988 3,007 250 westslope cutthroat
1989 3,087 257 Kamloops rainbow
1990 3,000 250 westslope cutthroat
1991 3,000 250 Kamloops rainbow
1992 3,000 250 westslope cutthroat
Long Mountain 3 1987 1,000 333 Grayling
(1-112) 1990 1,500 500 Grayling
1991 1,500 500 Grayling

1992 664 331 Grayling



Appendix A. Continued.

surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) stock of fish Comments
. parker 3 1986 1,225 408 Golden trout
(1-113) 1988 1,002 334 Grayling
1990 1,410 470 Golden trout
1991 1,500 500 Grayling
1992 265 122 Grayling
smith 6 1987 2,000 333 Grayling
(Long canyon) 1988 3,000 500 Grayling
(1-115) 1990 3,000 500 Grayling
1991 1,000 167 Grayling
Big Fisher 10 1981 3,352 335 Westslope cutthroat
(1-117) 1983 2,486 248 Henrys Lake cutthroat
1985 2,530 253 Westslope cutthroat
1987 2,500 250 westsTlope cutthroat
1990 2,500 250 westsTlope cutthroat
1992 2,500 250 westsTlope cutthroat
Myrtle 20 1983 5,189 259 westsTlope cutthroat
(1-122) 1985 5,100 255 wWestsTope cutthroat
1987 5,000 250 Westslope cutthroat
1989 5,000 250 westsTlope cutthroat
1991 4,953 248 westsTlope cutthroat
Trout 7 1981 2,514 359 Westslope cutthroat
(1-124) 1982 3,296 471 Kamloops rainbow
1983 1,720 247 Henrys Lake cuttroat
1984 1,733 248 Kamloops rainbow
1985 1,748 250 westsTlope cutthroat
1986 1,721 246 westslope cutthroat
1987 1,751 250 Westslope cutthroat
1988 1,743 250 westsTlope cutthroat
1990 1,750 250 westslope cutthroat
1992 1,750 250 Kamloops rainbow
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Appendix A. Continued.

Comments _

Ssurface Year Number Stocking rate
Drainaae Lake acres stocked stocked (fish/acre) stock of fish
Kootenai Pyramid 11 1981 4,190 381 westslope cutthroat
(1-125) 1982 3,296 300 Kamloops rainbow
1983 2,702 246 Henrys Lake cutthroat
1984 2,736 249 Kamloops rainbow
1985 2,760 251 westslope cutthroat
1986 2,741 249 westslope cutthroat
1987 2,750 250 westslope cutthroat
1988 2,752 250 westslope cutthroat
1989 2,750 250 Kamloops rainbow
1990 2,765 251 westslope cutthroat
1991 2,750 250 Kamloops rainbow
1992 2,750 250 westslope cutthroat
Ball Creek 6 1983 1,513 255 Henry Lake cutthroat
(1-126) 1984 1,000 167 westslope cutthraot
1986 1,498 250 westslope cutthroat
1988 1,500 250 westslope cutthroat
1990 1,500 250 westslope cutthroat
1992 1,500 250 westslope cutthroat
Little Ball Creek 4 1984 1,500 375 weststope cutthroat
(1-127) 1986 956 239 westslope cutthroat
1988 1,000 250 westslope cutthroat
1990 1,000 250 westslope cutthroat
1992 1,000 250 westslope cutthroat
Snow 10 1982 3,008 301 westslope cutthroat
(1-134) 1983 2,872 287 Henrys Lake cutthroat
1987 2,500 250 westslope cutthroat
1989 2,400 240 westslope cutthroat
1991 2,500 250 weststope cutthroat
Roman Nose #3 12 1983 2,320 193 Domestic Kamloops (size 2)
(1-137) 1985 3,00 250 westslope cutthroat
1986 3,000 250 westslope cutthroat
1987 3,000 250 weststope cutthroat
1988 3,000 250 westslope cutthroat
1989 3,000 250 Kamloops rainbow
1990 1,000 83 westslope cutthroat (size 2)
1991 3,150 262 Kamloops rainbow
1992 1,305 109 westslope cutthroat (size 2)
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Appendix A. Continued.

surface Year Number Stocking rate
Drainaqe Lake acres stocked stocked (fish/acre) stock of fish Conments
Kootenai Solomon 9 1982 3,040 338 Kamloops rainbow
(1-146) 1983 2,162 240 Henrys Lake cutthroat
1984 2,268 252 Kamloops rainbow
1985 2,250 250 westslope cutthroat
1986 2,500 278 Westslope cutthroat
1987 2,250 250 westslope cutthroat
1988 2,250 250 westslope cutthroat
1989 712 79 westslope cutthroat (broodstock)
1990 2,250 250 westslope cutthroat
1991 1,024 114 westslope cutthroat (size 2)
1991 480 53 westslope cutthroat (broodstock)
1992 1,045 116 westslope cutthroat (size 2)
Spruce 5 1982 2,432 486 Kamloops rainbow
(1-147) 1983 1,297 259 Henrys Lake cuttroat
1984 2,520 504 Kamloops rainbow
1985 1,250 250 westslope cutthroat
1986 1,250 250 westslope cutthroat
1987 1,250 250 westslope cutthroat
1988 1,250 250 westslope cutthroat
1989 1,265 253 westslope cutthroat
1990 1,250 250 westslope cutthroat
1991 1,247 250 Kamloops rainbow
Queen 5 1983 1,296 259 Henrvs Lake cutthroat
(1-148) 1986 1,250 250 westslope cutthroat
1988 1,250 250 westslope cutthroat
1990 1,250 250 westslope cutthroat
1992 1,250 250 westslope cutthroat
Debt 5 1985 1,250 250 weststope cutthroat
(1-150) 1989 1,250 250 westslope cutthroat
1991 1,250 250 weststope cutthroat
Copper 5 1983 1,297 259 Henrys Lake cutthroat
(1-154) 1984 1,390 278 westslope cutthroat
1986 1,250 250 westslope cutthroat
1988 1,247 250 westslope cutthroat
1990 1,250 250 westslope cutthroat
1992 1,250 250 westslope cutthroat
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Appendix A.

continued.

surface Year Number Stocking rate
brainage Lake acres stocked stocked (fish/acre) stock of fish Comments
Kootenai callahan (smith) 10 1984 2,500 250 weststope cutthroat
(1-166) 1987 2,522 252 westslope cutthroat
1988 2,500 250 westslope cutthroat
1992 2,563 251 westslope cutthroat
Estelle 5 1988 1,075 215 Brown trout Test control of stunted
(1-167) 1990 500 100 Brown trout (size 3) brook trout.
1992 150 30 Brown trout (size 2)
Pend Oreille Hunt 12 1982 3,648 304 Kamloops rainbow
(2-101) 1985 3,000 250 Weststope cutthroat
1986 3,000 250 weststope cutthroat
1987 3,033 253 westslope cutthroat
1988 3,000 250 westsTlope cutthroat
1989 5,000 417 westsTope cutthroat
1990 3,000 250 westsTope cutthroat
1991 3,000 250 westsTlope cutthroat
1992 3,023 250 westslope cutthroat
Standard 16 1983 4,021 251 Henrvs Lake cutthroat
(2-103) 1985 4,000 250 weststope cutthroat
1987 3,962 248 westsTope cutthroat
1989 4,000 250 westsTope cutthroat
1991 4,000 250 westslope cutthroat
Two Mouth #1 ? 1981 2,258 weststope cutthroat Discontinue stocking due
(2-106) to winter kill.
Two Mouth #2 5 1981 2,258 452 westsTope cutthroat
(2-107) 1983 2,054 411 Henrys Lake cutthroat
1985 1,265 253 westslope cutthroat
1987 1,269 254 westslope cutthroat
1989 1,265 253 westsTope cutthroat
1991 1,250 250 weststope cutthroat
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Appendix A. Continued.

Surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) stock of fish Comment<
Pend Oreille Two Mouth #3 20 1981 6,774 339 westslope cutthroat
(2-108) 1983 4,973 249 Henrys Lake cutthroat
1984 5,280 264 westslope cutthroat
1986 5,000 250 westslope cutthroat
1988 5,000 250 westslope cutthroat
1990 5,000 250 westslope cutthroat
1992 ,000 250 westslope cutthroat
Mollies 2 1981 3,352 1,672 westslope cutthroat
(2-114) 1983 648 324 Henrys Lake cutthroat
1985 506 253 westslope cutthroat
1987 508 254 westslope cutthroat
1989 500 250 westslope cutthroat
1991 500 250 westslope cutthroat
Caribou 6.8 1984 1,752 258 Henrys Lake cutthroat
(near west Fk Mtn) 1986 1,750 257 westslope cutthroat
(2-116) 1987 1,750 257 westslope cutthroat
1988 1,750 257 westslope cutthroat
1990 1,750 257 westslope cutthroat
1992 1,750 257 westslope cutthroat
Fault 6 1981 2,258 376 westslope cutthroat
(Hunt peak #1) 1983 2,872 478 Henrys Lake cutthroat
(2-121) 1985 1,500 250 westslope cutthroat
1987 1,500 250 westslope cutthroat
1989 1,553 259 westslope cutthroat
1991 2,275 379 westslope cutthroat Received McCormick
Lake fish as well.
McCormick 3.1 1981 2,258 728 Westslope cutthroat
(Hunt Peak #2) 1985 780 252 westslope cutthroat
(2-122) 1987 775 250 westslope cutthroat
1989 805 260 Westslope cutthroat
1991 816 263 westslope cutthroat
Little Harrison 6.5 1981 2,258 347 westslope cutthroat
(2-126) 1983 1,651 254 Henrys Lake cutthroat
1987 1,625 250 westslope cutthroat
1988 1,625 250 westslope cutthroat
1990 1,625 250 westslope cutthroat
1992 1,625 250 westslope cutthroat
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Appendix A. Continued.

surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) stock of fish Comments
Pend Oreille Beehive 7 1981 2,258 3723 westslope cutthroat
(2-128) 1983 1,723 246 Henrys Lake cutthroat
1985 1,740 248 westslope cutthroat
1986 1,803 258 westslope cutthroat
1987 1,750 250 westslope cutthroat
1989 2,164 309 Westslope cutthroat
1991 1,750 250 westslope cutthroat
Harrison 29 1981 9,218 318 westslope cutthroat
(2-129) 1982 6,972 240 Kamloops rainbow
1983 7,243 250 Henrys Lake cutthroat
1984 7,296 250 Kamloops rainbow
1985 7,200 248 westslope cutthroat
1986 6,870 237 Westslope cutthroat
1987 7,264 250 westslope cutthroat
1988 7,250 250 westslope cutthroat
1989 7,479 258 westslope cutthroat
1990 7,250 250 westslope cutthroat
1991 7,246 250 westslope cutthroat
1992 7,250 250 Westslope cutthroat
Beaver 5 1990 500 100 Brown trout (size 3) Test control of
(2-130) 1992 150 30 Brown trout (size 2) stunted brook trout.
Dennick 8 1981 5,800 725 westslope cutthroat
(2-171) 1983 1,939 242 Henrys Lake cutthroat
1984 2,060 258 westslope cutthroat
1985 2,010 251 weststope cutthroat
1986 2,500 312 westslope cutthroat
1987 2,000 250 westslope cutthroat
1988 2,000 250 westslope cutthroat
1989 2,064 258 westslope cutthroat
1990 2,000 250 westslope cutthroat
1991 2,000 250 westslope cutthroat
1992 2,000 250 westslope cutthroat
1992 150 19 Brown trout stocked by mistake

(helicopter plant).
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Appendix A. Continued.

Surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) Stock of fish comments
P oreill sand 5 1981 3,480 696 westslope cutthroat
2-172) 1982 8,360 1,672 Kokanee
1983 1,221 244 Henrys Lake cutthroat
1984 1,254 251 westslope cutthroat
1985 1,260 252 westsTlope cutthroat
1986 1,250 250 westsTlope cutthroat
1987 1,250 250 westsTope cutthroat
1988 1,247 250 westsTlope cutthroat
1989 1,250 250 westsTlope cutthroat
1990 1,250 250 westsTope cutthroat
1991 1,250 250 westsTlope cutthroat
1992 1,250 250 westsTlope cutthroat
81oom 20 1981 24,402 1,220 Brook trout
(2-173) 1982 10,620 531 Brook trout
1984 5,041 252 Brook trout
1985 4,599 230 Brook trout
1986 5,360 268 Brook trout
1987 5,000 250 Brook trout
1988 5,000 250 Brook trout
1989 5,000 250 Brook trout
1990 10,013 500 Brook trout
1990 500 25 Splake (size 2)
1991 4,000 200 Brook trout
1992 5,000 250 Brook trout
1992 2,000 100 westslope cutthroat Stocked by mistake
1992 500 25 splake (size 3) (helicopter plant).
Porcupine 13 1982 1,296 100 Kamloops rainbow
(2-182) 1983 2,872 220 Domestic Kamloops (size 2)
1984 1,016 78 Catchable rainbow
1985 1,000 77 Catchable rainbow
1986 1,075 83 Mt. Lassen rainbow (size 3)
1987 - - Road washed out.
1988 600 46 Mt. Lassen rainbow (size 3)
1989 690 53 Mt. Lassen rianbow (size 3)
1990 750 58 Catchable rainbow
1991 - Road washed out.
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Appendix A. Continued.

surface Year Number Stocking rare
Drainage Lake acres stocked stocked (fish/a. stock of fish Comments
Pend Oreille Moose 16.5 1987 1,00 61 Brown trout Test control on stunted
(2-185) 1988 4,515 274 Brown trout brook trout.
1990 500 30 Brown trout (size 3)
1992 500 30 Brown trout (size 2)
Antelope 16 1981 5,000 312 westslope cutthroat
(2-190) 1982 5,032 314 westslope cutthroat
1989 200 12 Shepard of the Hi1ls rainbow (size 3)
1989 1,155 72 Mt. Lassen rainbow (size 3)
1990 1,000 63 Catchable rainbow
1990 200 12 westslope cutthroat broodstock
1991 2,000 125 westslope cutthroat (size 2)
1991 1,100 69 Eagle Lake rainbow (size 3)
1991 50 3 Creston broodstock rainbow (Eagle Lake stock)
1992 863 54 Hayspur rainbow (size 3)
Caribou 6.8 1983 2,872 422 Henrys Lake cutthroat
(near Keokee Mtn) 1984 1,750 257 westslope cutthroat
(2-196) 1985 1,700 250 westslope cutthroat
1986 1,500 220 westslope cutthroat
1987 1,704 250 westslope cutthroat
1988 1,722 253 westslope cutthroat
1989 1,700 250 westslope cutthroat
1990 1,700 250 Westslope cutthroat
1991 1,700 250 westslope cutthroat
1992 1,750 257 westslope cutthroat
Spokane Mirror 5 1981 5,000 1,000 westslope cutthroat winter kill Take,
(3-117) before further stocking.
Elsie 10 1982 1,440 144 Ccatchable rainbow Stock put-and-take
(3-119) 1983 1,500 150 Catcbgb1e rainbow (catcheble) rainbow
1984 2,865 286 Catchable rainbow
1985 3,005 300 Catchable rainbow
1986 3,024 302 Catchable rainbow
1987 2,000 200 Hayspur rainbow (size 3)
1988 4,050 405 Hayspur rainbow (size 3)
1989 2,856 284 Mt. Lassen rainbow (size 3)
1990 3,000 300 Catchable rainbow
1991 3,516 350 Eagle Lake and Hayspur rainbow (size 3)
1992 4,020 402 Hayspur rainbow (size 3)
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Appendix A. Continued.

surface Year Number Stocking rate
Drainaae Lake acres stocked stocked (fish/acre) stock of fish Comments
spokane Lower Glidden 12 1981 1,950 162 Catchable rainbow
(3-123) 1982 1,880 157 Catchable rainbow
1983 1,000 83 Catchable rainbow
1984 4,945 412 Catchable rainbow
1985 3,018 251 Catchable rainbow
1986 3,011 251 Catchable rainbow
1987 3,277 273 Hayspur rainbow (size 3)
1988 3,001 250 Hayspur rainbow (size 3)
1989 2,836 236 Mt. Lassen rainbow (size 3)
1990 1,775 148 Catchable rainbow
1991 1,986 165 Hayspur rainbow (size 3)
1992 3,534 295 Hayspur rianbow (size 3)
Upper Glidden 10 1980 992 99 kamloops rainbow Evaluate Kamloops control
(3-124) of stunted brook trout.
Gold 3 1981 1,000 333 westslope cutthroat Shallow, need to evaluate
(3-125) 1983 1,005 335 Henrys Lake cutthroat for survival.
1987 750 250 westslope cutthroat
1989 750 250 Westslope cutthroat
1991 750 250 Mt. Lassen rainbow
Revett 12 1980 992 83 Kamloops rainbow Evaluate Kamloops control
of stunted brook trout.
Crater 5 1983 5,000 1,000 Grayling Reserve for grayling.
(3-133) 1987 2,100 420 Grayling
1988 2,500 500 Grayling
1990 2,500 500 Grayling
1991 2,500 500 Grayling
Dismal 1983 1,500 Catchable rainbow Reduce stocking to 250 fish
(3-138) 1984 537 Catchable rainbow and evaluate.
1985 490 Catchable rainbow
1986 253 Catchable rainbow
1987 249 Hayspur rainbow (size 3)
1988 260 Mt. Lassen rainbow (size 3)
1988 260 Hayspur rainbow (size 3)
1989 225 Mt. Lassen rainbow (size 3)
1990 250 Catchable rainbow
1991 243 Hayspur rainbow (size 3)
1992 250 Hayspur rainbow (size 3)
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Appendix A. Continued.

Surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) Stock of fish Comments
Spokane Bacon 9 1981 4,000 444 westslope cutthroat
(3-144) 1985 2,255 250 weststope cutthroat
1987 2,250 250 westslope cutthroat
1989 2,250 250 weststope cutthroat
1991 2,250 250 weststope cutthroat
Forage 13 1987 3,150 242 Golden trout Reserve for goldens or
(3-146) 1988 3,250 250 Grayling grayling.
1989 2,000 154 Grayling
1990 3,250 250 Goldent trout
1992 600 46 Grayling
Halo 12 1981 5,000 417 westslope cutthroat
(3-147) 1985 3,010 251 westslope cutthroat
1987 3,000 250 westslope cutthroat
1989 3,000 250 westslope cutthroat
1991 3,000 250 weststope cutthroat
Crystal 10 1981 9,988 999 weststope cutthroat
(3-160) 1983 4,380 438 Henrys Lake cutthroat
1985 2,510 251 westslope cutthroat
1987 2,510 251 westslope cutthroat
1988 2,500 250 westslope cutthroat
1989 2,500 250 westslope cutthroat
1991 2,500 250 westslope cutthroat
Little Nork
Fork Clearwater Devils Club 4 1981 3,014 753 weststope cutthroat
(6-113) 1986 1,000 250 westslope cutthroat
1988 1,000 250 westslope cutthroat
1990 1,093 273 westslope cutthroat
1991 1,093 273 weststope cutthroat
1992 1,000 250 westslope cutthroat
Big Talk 1986 1,500 westslope cutthroat
(6-114) 1988 2,500 weststope cutthroat
1990 2,737 westslope cutthroat
1992 2,500 weststope cutthroat
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Appendix A. Continued.

surface Year Number Stocking rate
prainage Lake acres stocked stocked (fish/acre) stock of fish Comments
Little Mork

Fork Clearwater Larkins 12 1981 3,014 251 Westslope cutthroat
(6-117) 1986 3,000 250 Westslope cutthroat
1988 3,000 250 westslope cutthroat

1990 3,278 273 westslope cutthroat

Mud 6 1981 3,014 502 Westslope cutthroat
(6-118) 1987 1,500 250 Westslope cutthroat
1989 1,500 250 Westslope cutthroat

1991 1,500 250 Mt. Lassen rainbow

Hero 4 1981 3,014 753 westslope cutthroat
(6-119) 1986 1,000 250 wWestslope cutthroat
1988 1,000 250 westslope cutthroat

1990 1,000 273 westslope cutthroat

1992 1,000 250 westslope cutthroat

Heart 40 1981 3,014 75 westslope cutthroat
(6-122) 1986 10,000 250 Westslope cutthroat
1990 10,000 250 Mt. Lassen rainbow

1992 10,000 250 Mt. Lassen rainbow

Northbound 12 1981 3,014 251 Westslope cutthroat
(6-123) 1986 3,000 250 westslope cutthroat
1988 3,000 250 weststope cutthroat

1990 3,278 273 westslope cutthroat

1992 3,000 250 westslope cutthroat

skyland 13 1981 3,014 232 westslope cutthroat
(6-125) 1987 3,250 250 weststope cutthroat
1989 3,250 250 Weststope cutthroat

1991 3,250 250 Mt. Lassen rainbow

Fawn 13 1981 3,014 232 Westslope cutthroat
(6-126) 1986 3,250 250 Westslope cutthroat
1988 3,250 250 westslope cutthroat

1990 3,565 274 weststope cutthroat

1992 3,250 250 weststope cutthroat



Appendix A. Continued.

surface Year Number Stocking rate
Drainage Lake acres stocked stocked (fish/acre) stock of fish Comments
Little Nork
Fork Clearwater Noseeum 4 1981 1,174 294 Rainbow/cutthroat hybrid
(6-130) 1985 1,008 251 weststope cutthroat
1987 1,000 250 weststope cutthroat
1989 1,000 250 weststope cutthroat
1991 1,000 250 westslope cutthroat
Steamboat 9 1981 1,174 130 Rainbow/cutthroat hybrid Reserve for grayling.
(6-131) 1986 2,000 222 Grayling
1988 4,500 500 Grayling
1989 2,000 222 Grayling
1990 4,500 500 Grayling
1991 3,500 389 Grayling
1992 650 72 Grayling
copper 3 1981 1,000 333 weststope cutthroat
(6-201) 1981 1,000 333 Rainbow/cutthroat hybrid
1985 765 255 weststope cutthroat
1989 750 250 weststope cutthroat
1991 750 250 westslope cutthroat
1992 1,250 417 westslope cutthroat
Gold 8 1986 2,000 250 westslope cutthroat
(6-202) 1988 2,000 250 Weststope cutthroat
1990 2,185 273 weststope cutthroat
Tin 3 1987 750 250 weststope cutthroat
(6-204) 1988 750 250 weststope cutthroat
1990 750 250 Blackfoot rainbow
1992 750 250 Mt. Lassen rainbow
silver 10 1981 200 200 westslope cutthroat
(6-205) 1981 888 89 Rainbow
1985 999 100 Mt. Lassen rainbow
1989 2,500 250 westslope cutthroat

1991 2,500 250 westslope cutthroat




Appendix B.

0dd year stocking schedule for Region 1 mountain lakes.

Code Surface Number Substitute

Lake number acres stocked Species species
Kootenai
Hidden 01-103 50 12,500 c2 K1
Lake Mountain 01-104 2 1,750 Cc2 None
West Fork 01-109 12 3,000 K1 c2
Long Mountain 01-112 3 1,500 GR None
Parker 01-113 3 1,000 GN GR
Smith 01-1 15 6 3,000 GR None
Myrtle 01-122 20 5,000 c2 None
Pyramid 01-125 11 2,750 K1 c2
Snow 01-134 10 2,500 c2 None
Roman Nose #3 01-137 12 3,000 K1 Cc2
Solomon 01-146 9 2,250 Cc2 K1
Spruce 01-147 5 1,250 K1 c2
Debt 01-150 5 1,250 c2 None
Callahan 01-166 10 2,500 c2 None
Pend Oreille
Hunt 01-101 12 3,000 c2 None
Standard 02-103 16 4,000 Cc2 None
Two Mouth #2 02-107 5 1,250 2 None
Mollies 02-114 2 500 c2 None
Fault 02-121 6 1,500 c2 None
McCormick 02-122 3.1 775 Cc2 None
Beehive 02-128 7 1,750 c2 None
Harrison 02-129 29 7,250 c2 None
Dennick 02-171 8 2,000 c2 None
sand 02-172 5 1,250 c2 None
Bloom 02-173 20 5,000  BK (size 2) None
Caribou (near Keokee 02-196 6.8 1,700 c2 None
Mtn.)
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Appendix B. Continued.
Code Surface Number Substitute
Lake number acres stocked Species species
Spokane
Gold 03-125 3 750 K1 None
Crater 03-133 5 2,500 GR None
Bacon 03-144 9 2,250 C2 None
Forage 03-146 13 3,250 GN GR
Halo 03-147 12 3,000 Cc2 None
Crystal 03-160 10 2,500 Cc2 None
Little North Fork Clearwater
Mud 06-118 6 1,500 K1 None
Skyland 06-125 13 3,250 K1 None
Noseeum 06-130 4 1,000 Cc2 None
Steamboat 06-131 9 4,500 GR None
Copper 06-201 3 750 Cc2 None
Silver 06-205 10 2,500 K1 None

Total number of fish to be stocked: C2 - 62,225; K1 - 18,000; GR - 11,500; GN - 4,250 (grayling can be

substituted for goldens); BK - 5,000 size 2.
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Appendix C.

Even year stocking schedule for Region 1 mountain lakes.

Code Surface Number Substitute

Lake number acres stocked Species species
Kootenai
Hidden 01-103 50 12,500 K1 c2
West Fork 01-109 12 3,000 Cc2 K1
Long Mountain 01-112 3 1,500 GR None
Parker 01-113 3 1,000 GN GR
Smith 01-115 6 3,000 GR None
Big Fisher 01-1 17 10 1,500 Cc2 None
Trout 01-124 7 1,750 K1 c2
Pyramid 01-125 11 2,750 c2 K1
Ball Creek 01-126 6 1,500 Cc2 None
Little Ball Creek 01-127 4 1,000 Cc2 None
Roman Nose #3 01-137 12 3,000 Cc2 K1
Solomon 01-146 9 2,250 Cc2 K1
Spruce 01-147 5 1,250 2 K1
Queen 01-148 5 1,250 Cl None
Copper 01-154 5 1,250 c2 None
Estelle 01-167 5 1,250 BN None
Pend Oreille
Hunt 02-101 12 3,000 c2 None
Two Mouth #3 02-108 20 5,000 Cc2 None
Caribou (near West Fork 02-116 6.8 1,750 Cc2 None
Mountain)
Little Harrison 02-126 6.5 1,625 c2 None
Harrison 02-129 29 7,250 C2 None
Beaver 02-130 5 1,250 BN None
Dennick 02-171 8 2,000 Cc2 None
Sand 02-172 5 1,250 S None
Bloom 02-173 20 5,000  BK (size 2) None
Moose 02-185 16.5 4,200 BN None
Caribou (near Keokee 02-196 6.8 1,700 c2 None

Mountain)
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Appendix C. Continued.

Code Surface Number Substitute
Lake number acres stocked Species species
Spokane
Crater 03-133 5 2,500 GR None
Forage 03-146 13 3,250 GN GR

Little North Fork Clearwater

Devils Club 06-1 13 4 1,000 Cc2 None
Big Talk 06-1 14 2,500 Cc2 None
Larkins 06-117 12 3,000 Cc2 None
Hero 06-1 19 4 1,00 c2 None
Heart 06-122 40 10,000 K1 None
Northbound 06-123 12 3,000 c2 None
Fawn 06-126 13 32500 Cc2 None
Steamboat 06-131 9 4,500 GR None
Gold 06-202 8 2,000 c2 None
Tin 06-204 3 750 K1 None

Total number of fish to be stocked: C2 - 59,075; K1 - 25,000; GR -11,500; GN - 4,250 (grayling can be
substituted for goldens); BK - 5,000 size 2; BN - 6,700.
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JOB PERFORMANCE REPORT

State of: Idaho Name: Regional Fishery Management
Investigations

Project No.: F-71-R-17 Title: Region 1 Lowland Lakes
I igati

Job No.: 1-b'

Period Covered: July 1, 1992 to June 30, 1993

ABSTRACT

A total of 50,130 westslope cutthroat trout Oncorhvnchus clarki lewisi were reared in
five net pens on Lake Pend Oreille and released in 1992. An additional 22,725 westslope
cutthroat trout, raised at Clark Fork Hatchery, were released into the lake during 1992. All net
pen fish received an adipose fin clip, and 287 of these received a $5.00 reward Floy tag as
well. Exploitation of the net pen cutthroat trout was estimated at 1.38%.

The trophy kokanee salmon O. nerka kennerlvi management program in Lower Twin
Lake was evaluated in 1992. The largest kokanee salmon sampled in 1992 measured 560 mm
in length and weighed 1,050 g. Physical habitat in Lower Twin Lake was also evaluated for
potential smalimouth bass Micropterus dolomieui introductions. While the habitat is sufficient
to support smallmouth bass, the presence of two illegally-introduced species, northern pike
Esox lucius and green sunfish Lepomis cvanellus, negate the introduction of smallmouth bass.

Four north Idaho lowland lakes (Hauser, Cocolalla, Shepherd, and Dawson) were
surveyed in 1992 to assess the success of new species introductions.

In 1992, we initiated a two-year study on Hauser and Spirit lakes to assess the
hatchery put-and-take versus put-grow-and-take rainbow trout O. mykiss program and the
rainbow trout put-and-take program for Cocolalla Lake. Creel census results show that during a
six-month period, April through September 1992, Hauser Lake sustained 140 h/ha of fishing
effort to harvest an estimated 3,122 rainbow trout. Spirit Lake received 54 h/ha of effort to
harvest an estimated 1,435 rainbow trout, and Cocolalla Lake received 27 h/ha of effort to
harvest an estimated 1,211 rainbow trout.

In 1989, Jewel Lake was rotenoned to remove yellow perch Perca flavescens from the
system. In 1990, the lake was restocked with westslope cutthroat, Henrys Lake rainbow x
cutthroat hybrids, and kokanee salmon. Jewel Lake is currently managed as a quality trout
fishery with a regulation of two fish, 14 inches (356 mm) or greater, and barbless artificial
flies and lures only with no bait. In 1992, we surveyed Jewel Lake to assess the condition of
the fishery. Very few trout of harvestable size were found during the survey, and no
kokanee salmon were sampled. Yellow perch were also present in the sample.
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The feasibility of aquatic vegetation control in McArthur Reservoir wWas investigated.

With waterfowl production as the prime management directive for McArthur Reservoir,
chemical control of the aquatic vegetation was disregarded and mechanical removal would
offer only short-term benefits at best.

Authors:

Lance Nelson
Regional Fishery Biologist

James A. Davis
Regional Fishery Biologist

Ned Horner
Regional Fishery Manager
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OBJECTIVES

1. To assess the contribution of net pen raised westslope cutthroat trout Oncorhynchus
clarki lewisi to the Lake Pend Oreille fishery.

2. To evaluate Lower Twin Lake for potential smallmouth bass Micropterus dolomieu
introduction.

4, To assess the trophy kokanee salmon O. nerka kennerlyi program on Lower Twin Lake.

5. To assess the success of new species introductions in Hauser, Cocolalla, Shepherd,

and Dawson lakes.

6. To assess the hatchery put-and-take rainbow trout O. mykiss program in Cocolalla
Lake.
7. To assess the hatchery put-and-take versus put-grow-take rainbow trout programs in

Spirit and Hauser lakes.
8. To assess the hatchery put-grow-take program in Jewel Lake.

9. To assess the feasibility of vegetation control and reduction in yellow perch Perca
flavescens numbers in McArthur Reservoir.

NET PEN CUTTHROAT CULTURE

Introduction

The cutthroat trout net pen culture program on Lake Pend Oreille began in the fall of
1989 when two pens were placed in Garfield Bay. Six net pens were rearing fish in 1992.
This program was initiated as an experiment to determine if better returns to fishermen could
be achieved by rearing cutthroat trout in net pens in the lake rather than in raceways at the
Clark Fork Hatchery. Net pen rearing also significantly reduced hatchery costs because of the
funding contributed by cooperators. The program was the product of a cooperative effort
supported by the Idaho Department of Fish and Game, Bonner County Fisheries Improvement
Association, Washington Water Power, Lake Pend Oreille Idaho Club, Trout Unlimited, and
marina operators. Approximately 10,000 westslope cutthroat trout were placed in each net
pen in the fall of the year and released the following spring. Survival, growth, and overall
health of these fish has been shown to be better than can be achieved in a typical hatchery
situation.

Methods

During the fall of 1991 and spring of 1992, six net pens were used to raise 50,130
westslope cutthroat trout. These fish were released May 15, 1992. The net pens were
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located at four sites on Lake Pend Oreille; Hudson Bay, Bitter End, Scenic Bay, and Garfield
Bay, which had three net pens (Figure 1). The entire release of 50,130 cutthroat trout
received an adipose fin clip to identify them in the fishery. In addition to the fin clip, 289 fish
received $5 reward Floy tags (yellow - series 16203 to 16217 and 16226 to 16500) which
were inserted into the dorsal musculature of the fish (approximately 50 fish from each of the
net pens).

The net pen floating frames were constructed of 6-inch diameter plastic pipe, 20 feet by 20
feet square. The nets (3/8-inch diameter) were suspended from the frame and were 20 feet
deep. The four corners of each net were anchored by a 1-gallon container filled with
concrete to keep the net from collapsing on itself. The net and frame were secured to boat
docks to prevent them from drifting away. One automatic feeder is stationed at each net pen,
with the exception of the Scenic Bay pen which is hand fed. Volunteers were responsible for
the maintenance of the pens and the feeding of the fish.

Results and Discussion

The net pen cutthroat trout were placed in the net pens in October 1991 and released in May
1992. Mean length of the cutthroat trout in October, when placed in the net pens, was 114
mm. At the time of release, May 1991, the mean length was 173 mm. The growth rate and
survival of these fish exceeds that of fish reared in hatchery raceways. In 1989, a comparison
of the growth of net pen cutthroat trout versus hatchery-reared fish showed that the net pen
fish grew an average of 58 mm during their stay in the net pens, while the hatchery fish
grew only 29 mm. Mortality of the hatchery fish was approximately 12 times greater than
that of the net pen fish for the same time period as well. Survival of the net pen fish,
excluding the Bitter End net pen, in 1992 was estimated at 91.7%. A survival estimate of the
fish in the Bitter End net pen was not possible due to a tear in the net that allowed fish to
escape prior to inventory in May 1992.

Six reward tags were returned by anglers in 1992. Four of these were from the 1992 release
and two were from the 1991 release. In 1991, three tags were returned, all from the 1991
Hudson Bay release. Exploitation in 1990 was estimated at 0.84%, based on a return of two
tags, 1991 exploitation was slightly greater at 1.21%. The exploitation rate in 1992 was
estimated at 1.38% for the 1992 release and 1.11 % for the 1991 and 1992 combined
releases. No tags were returned from the 1990 release in either 1991 or 1992. No estimates
on the growth of tagged fish caught by anglers were made because of the estimated lengths
reported by the anglers.

Return-to-the-creel estimates for the net pen fish so far are discouraging. Because of the lag
time involved in the recruitment of these fish to the fishery, it may be several more years
before the net pen project can be fully evaluated. In addition, non-reporting of tagged fish or
adipose-clipped fish may be underestimating returns.

An additional 22,725 westslope cutthroat trout were stocked in Lake Pend Oreille in June 1992
from the Clark Fork Hatchery. Ellisport Bay received 3,165 fish, Hope Boat Basin received

9,960 fish, and 9,600 fish were released at Samowen Campground. The average length of
these fish was 152 mm at release.
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Figure 1. Locations of cutthroat trout net pens in Lake Pend Oreille, 1992,
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Recommendations

1. Continue to estimate the exploitation of net pen reared cutthroat trout with the use of
Floy reward tags and adipose fin clips.

LOWER TWIN LAKE

Description of Study Area

Lower Twin Lake (158 ha) supported a diverse warm and coldwater fishery.
Warmwater fish species present in the lake included largemouth bass Micropterus salmoides,
black crappie Pomoxis nigromaculatus, yellow perch, pumpkinseed sunfish Lepomis gibbosus,
green sunfish, northern pike, and brown bullhead Ameiurus nebulosus. Green sunfish and
northern pike are recent illegal introductions. The primary coldwater fishery consisted of put-
and-take rainbow trout. Cutthroat trout, rainbow/cutthroat trout hybrids, brook trout, brown
trout, and kokanee salmon were also present. The trout fishery was supplemented annually
with stockings of approximately 9,000 put-and-take rainbow trout and varying numbers of
cutthroat trout, and brown trout as they were available. The kokanee salmon management
program for Lower Twin Lake, since 1990 had consisted of stocking approximately 105,000
fry annually (Table 1). Stocking rates varied considerably prior to 1990 due to the availability
of kokanee fry for stocking. This fishery was managed as a quality kokanee salmon fishery,
with the kokanee salmon counted in the six fish trout limit.

Methods

We surveyed Lower Twin Lake between April 9 and April 23, 1992 to assess the status
of the kokanee population. We also evaluated Lower Twin Lake for a potential introduction of
smallmouth bass. Utilizing the Idaho Department of Fish and Game's Lowland Lakes
Standard Survey (Appendix A), a total of 14.43 combined sampling units of effort were
employed on Lower Twin Lake. The combined sampling units of effort included eight units of
gill net effort (four units of floating and sinking gill nets and four units of vertical gill nets),
four trap net units, and 2.43 electrofishing units. Two units of minnow trap effort (one unit
equaled on minnow trap set overnight) were also employed in an attempt to capture crayfish.
The minnow trap units are not included in the 14.43 combined sampling units. Physical
attributes of Lower Twin Lake were assessed to determine the amount of suitable habitat
available for smallmouth bass.

Results

Only three kokanee salmon, the target species, were captured during our sampling
efforts. Non-target fish species sampled included rainbow trout, cutthroat trout, brook trout,
largemouth bass, black crappie, yellow perch, pumpkinseed sunfish, green sunfish, and
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Table 1. Number of kokanee salmon fry stocked in Lower Twin Lake,
Idaho, from 1982 to 1992.

Year Number stocked
1982 42,824
1983 2,830
1984 2,125
1985 2,007
1986 2,132
1987 9,990
1988 -0-
1989 10,000
1990 106,212
1991 110,760
1992 105,412
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northern pike (Appendix B). No crayfish were sampled from Lower Twin Lake. The three
kokanee salmon captured measured 160 mm, 530 mm, and 560 mm in length and weighed
41 g, 1,400 g, and 1,050 g, respectively. Age analysis of otoliths showed the 160 mm
kokanee salmon to be 2 + years old. The 530 mm kokanee salmon was an age 5 + immature
female. The 560 mm kokanee salmon was a 64+ mature spent male that had spawned the
fall of 1991. While still alive, this fish was in very poor condition.

Assessment of available habitat suitable for smallmouth bass showed that there were
sufficient areas available to provide spawning and rearing of smallmouth bass in Lower Twin
Lake. Available prey items would not be a limiting factor either.

Additional information on Lower Twin Lake fish populations, such as back calculation
of length at age from scale samples had not yet been summarized and will be presented in
1993.

Discussion

The goal of the lowland lake management program for kokanee was to evaluate the
relationship between stocking density and the growth of kokanee and return-to-the-creel.
Ideally we could then "create" a fishery that met either a fish size or catch rate goal by varying
the stocking rate.

Lower Twin Lake had been stocked with low numbers of kokanee for several years. If
our aging is accurate, the age 6 + 560 mm male resulted from a stocking of 2,132 fry. The
age 5 + 530 mm female resulted from a stocking of 9,990 fry, and the age 2 + fish resulted
from a stocking of 106,212 fry (Table 1). This represented stocking densities of 13, 63, and
671 fry/ha, respectively.

A meaningful evaluation of stocking density of kokanee was not possible with the few
fish that were sampled. Five other lakes (Brush, Smith, Hauser, Mirror, and Jewel) were also
being stocked with various densities of fry. We were producing limited numbers of large
kokanee, but a consistent program had not yet developed.

Sufficient habitat existed in Lower Twin Lake to support smallmouth bass. However,
the presence of green sunfish complicated the potential benefits of attempting to establish
smallmouth bass. Green sunfish are direct competitors with smallmouth bass, and the

possibility of creating a slow-growing smallmouth population exists. Without a significant
potential for benefit, our recommendation would be to not introduce another exotic species.

Recommendations

1. Continue stocking kokanee salmon at 105,000 annually (950/ha).

2. Monitor the catch of kokanee on Lower Twin Lake, and if size declines to the
250 mm to 300 mm range, reduce the stocking density.
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3. No introduction of smallmouth bass should be made in Lower Twin Lake.

NEW SPECIES INTRODUCTIONS AND HATCHERY

EVALUATIONS Introduction

Hauser, Cocolalla, Shepherd, and Dawson lakes have been the recipients of new
species introductions that began in 1985. The Idaho Department of Fish and Game Lowland
Lakes Standard Survey (Appendix A) was conducted on these four north Idaho lakes in 1992 to
evaluate the success of these introductions. Two of these lakes, Hauser and Cocolalla, along
with Spirit Lake were also the focus of a creel census in 1992.

HAUSER LAKE

Description of Study Area

Hauser Lake is located 24 km northwest of Coeur d'Alene (Figure 2). The lake is
bathtub shaped and has a surface area of 253 ha. The mean depth is 6.4 m and the
maximum depth is 12.2 m. Hauser Lake watershed is 5,864 ha. The watershed is divided up
into forest (85%), agriculture (6%), suburban (8%), and wetlands (1 %). The water inflow is
supplied by several small tributaries and ground water recharge. The outflow is minimal and
eventually disappears as it "sinks" into the Rathdrum Aquifer.

Hauser Lake is used for recreation and potable water. There are several residences
scattered around the lake. Recreational activities include boating, water skiing, swimming,
fishing, and wildlife viewing. Most of the lake users are from out-of-state.

The lake contains both coldwater and warmwater fish species. Coldwater fish species
include rainbow trout, brook trout, brown trout Salmo trutta, and kokanee. Warmwater fish
species included largemouth bass, black crappie, pumpkinseed sunfish, green sunfish, yellow
perch, channel catfish Ictalurus punctatus, brown bullhead, northern pike, tiger muskie Esox
lucius x E. masquinonqgv, and tench Tinca tinca.

The residents of Hauser Lake have become concerned about the water quality of the
lake. In 1988, a comprehensive water quality survey was conducted (Anonymous 1990). The
lake was classified as mesotrophic.

Methods

We surveyed Hauser Lake twice during 1992. The first survey took place March 17 and
1 8 (prior to hatchery rainbow trout being stocked). Sampling effort during the first survey
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Figure 2. Location of Hauser Lake, Idaho.



totaled 13 combined units (six gill net units, six trap net units, one electrofishing unit). The
second survey, July 14 and 15, entailed 13.2 units of combined sampling effort (six gill net
units, six trap net units, and 1.2 electrofishing units).

After the first survey and prior to the second survey, 9,000 put-and-take size rainbow
trout were stocked in Hauser Lake, and all received adipose fin clips to distinguish them in the
creel census and subsequent sampling. These fish were released at an average size of 249
mm. Pectoral spines from channel catfish were collected for ageing purposes; scale samples
were taken from other species.

Creel data were collected at the public boat ramp as boating anglers completed their
trips and from a roving census that contacted boat and shore anglers at other access points.
Creel data were collected from April 1, 1992 to September 11, 1992. The survey was
stratified into six, 4-week periods, and each period was further stratified into weekdays,
weekend/holidays, and time of day (0700 h to 1 100 h, 1200 h to 1600 h, and 1700 h to
2100 h). Three instantaneous counts were made per day during a total of 26 census days.
The data was entered into the Creel Census System (Reece et at. 1992) for analysis.

Creel Survey

Anglers fished an estimated 35,392 h of fishing effort (125 h/ha). They caught an
estimated 18,192 fish (64 fish/ha) and harvested an estimated 13,639 fish (48 fish/ha) (Table
2 and Appendix C). Stocked rainbow trout (put-and-take and put-grow-and-take fish)
comprised 38% of the harvested fish. Return-to-the-creel in 1992 for put-and-take fish was
22.3% (9,000 put-and-take fish were stocked during the creel survey period in 1992).

Yellow perch and black crappie were the most abundant warmwater fish in the angler
creel (Table 2). The "other" category was primarily pumpkinseed. Anglers released an
estimated 4,501 fish, and most of those fish were probably largemouth bass (Table 2) due to
the 300 mm minimum length limit.

Standard Lake Survey

Biologists expended 13.2 units of combined sampling effort (one unit = one hour of
electrofishing, one night of trap net, or one night of a gill net set, one floating and one sinking
gill net) on July 13-14, 1992. They collected a total of 920 fish; 85% were game fish and
15% were nongame fish (Table 3 and Appendix D). Pumpkinseed sunfish were the most
abundant game fish collected (Table 3). Scales from collected pumpkinseed sunfish were aged
and the ages ranged 1 to 10 years (Table 3). Yellow perch were the second most abundant
species collected. The opercle was used to age the fish. Ages ranged from 1 to 7 years
(Table 4).
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Table 2. Summary of fishing effort estimates and harvest estimates on Hauser Lake, ldaho, 1992.

Number Number Number Number Number Number Number Number Number Number Total
Fish Fish Fish AD RBT RBT LMB CC Perch Crappie Other Hours
Interval Kept Released Caught Kept Kept Kept Kept Kept Kept Kept Effort Effort/ha
1 1,572 250 1,823 214 1,228 0 0 0 0 0 10,780 38
(1,363) (334) (1,432) (275) (1,158) (4,457)
2 2,211 781 2,992 235 716 150 0 50 1,846 731 9,808 34.5
(927) (485) (1,054) (235) (544) (175) 0 (98) (3,286) (681) (2,128)
3 1,754 1,209 2,964 280 468 0 482 108 123 619 4,962 17.5
(1,024) (1,254) (1,862) (286) (311) (362) (160) (188) (864) (1,162)
4 876 969 1,845 374 314 36 36 76 0 0 4,565 16.1
(538) (1,014) (1,270) (392) (373) (76) (81) (150) (1,243)
5 5,762 1,292 7,134 614 436 99 0 3,981 141 474 3,890 13.7
(6,815) (1,093) (7,779) (458) (358) (212) (6,896) (289) (755) (1,496)
6 1,434 0 1,434 287 0 0 0 0 0 0 1,387 4.9
(1,668) (1,668) (475) (603)
Season 13,639 4,501 18,192 2,004 3,162 285 518 4,215 2,110 1,824 35,392 124.6
(7,299) (2,035) (8,458) (895) (1,414) (285) (371) (6,901) (3,304) (1,335) (5,467)

AD RBT - adipose-clipped put-and-take rainbow trout

RBT - rainbow trout
LMB - largemouth bass
CC - channel catfish



Table 3. Length range, total weight and age range for fish collected from Hauser Lake, Idaho, July 1992.

Age Number Length Total
Species range collected range (mm) weight (q)
Adipose-clipped
rainbow trout 8 260-330 2,810
rainbow trout 6 290-350 2,155
brook trout 2 280-350 640
largemouth bass 149 80-450 22,783
channel catfish 16 180-370 4,270 2to 4
black crappie 21 65-290 2,085 2 to 10
yellow perch 170 35-195 14,007 l1to7
pumpkinseed 296 35-195 14,007 lto7
green sunfish 13 40-140 360 2to3
brown bullhead 94 140-330 22,558
tench 145 190-450 117,284
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Table 4. Mean length of aged fish collected from Hauser Lake, Idaho, July, 1992.

Mean length by

Species 1 2 3 4 5 6 7 8 1n
Yellow
perch
N 7 11 10 5 3 4 1
100 180 218 230 233 240 250
Range 85-120 125-195 200-230 210-240 210-250 220-255
Black
crappie
N 1 2 2 1 0 0 0 0 0
L 75 150 195 210
Range 190-200
Channel
catfish
N 1 9 12
L 165 263 365
Range 210-310 290-470
Pumpkinseed
N 1 4 4 17 8 10 7 3 1
L 75 90 119 132 142 163 171 180 190
Range 80-100 110-125 110-160 115-180 140-170 150-190
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The pH of Hauser Lake was 8.35 and the alkalinity ranged from 17 mg/I to 22 mg/I
(Table 5). Eighty-two percent of the water volume in Hauser Lake was classified as suitable
for trout. This was based on water temperature and dissolved oxygen profiles taken on July
15, 1992 (Table 5).

New Species Evaluation

Biologists collected 22 channe